
Vegetation of Hot Springs 
National Park, Arkansas 

Final Report 

Edward E. Dale, Jr. 
Professor of Botany and Principal Investigator 

and 
Michael R. Watts 

Graduate Assistant 
Department of Botany & Bacteriology 

University of Arkansas 
Fayetteville Arkansas 72701 

April 1,1980 

Prepared for the 

SOUTHWEST REGION 
NATIONAL PARK SERVICE 

UNITED STATES DEPARTMENT 
OF THE INTERIOR 

Under Purchase Order No. CX 70299001 



VEGETATION OF HOT SPRINGS 
NATIONAL PARK, ARKANSAS 

Final Report 

by 

Edward E. Dale, J r .  
Professor o f  Botany and Principal Investigator 

and 
Michael R.  Watts 

Graduate As s i s t a  n t  
Department o f  Botany & Bacteriology 

University o f  Arkansas 
Fayet tevi l le ,  Arkansas 72701 

A p r i l  1, 1980 

Prepared f o r  the 
SOUTHWEST REGION 

NATIONAL PARK SERVICE 
UNITED STATES DEPARTMENT OF THE INTERIOR 

Under Purchase Order No. CX 702990011 

HOT STRINGS NATiONAL PP.RK LI’SRAX? 



i 

TABLE OF CONTENTS 

Paqe 

Introduction. 

Met hods . 
Designation o f  Dominants . 
Results and Discussion. 

. 
. 

. . 

The Upland Hardwood Type . . 
The Pine-Oak Hickory Type . 
The Oak Hickory-Pine Type . 
The Mixed Forest Type . 

. . 

. 
Relation of Environment Factors t o  Vegetatton Types . 
Description of  Vegetation Map . 
Figures. 

Tables . 
Literature  Cited . 
Appendix I - Results o f  S o i l  Analysis . 
Appendix I1 - Results of Vegetation Analysis 

3 

3 

6 

6 

7 

8 

9 

11 

12 

14 

18 

19  

35 

37 

43 

-2- 



VEGETATION OF HOT SPRINGS 
NATIONAL PARK, ARKANSAS 

Introduction 

The r e s u l t s  of several invest igat ions have been published on the  f lora  o f  

Hot Springs National Park, b u t  vegetation communities have not been extensively 

studied. 

(Lowe, 1919; Scully,  7941),  ligneous f l o r a  (Palmer, 1926; Gregg and Weldon, 1935), 

wildflowers (Gregg 1934, 1936), fe rns  (Scully,  1937, 1939; Moore, 7941) ,  and 

grasses (Scul ly ,  1942). 

Examples o f  f l o r i s t i c  inves t iga t ions  include s tudies  on the  bryophytes 

A l t h o u g h  f l o r i s t i c  studies can provide indications o f  vegetation communities 

present, they generally do n o t  i den t i fy  vegetation community types o r  indicate  

principal species of forest  canopies, woody understories,  or  fores t  f loors .  

A1 so, such s tudies  seldom indicate the ecological re la t ionships  of the v a r i o u s  

communities w i t h  each other or w i t h  d i f f e r e n t  habi ta ts .  

Since basic information on vegetation communities i s  essent ia l  for  proper 

p l a n n i n g  of fu tu re  park development and use, the object ives  o f  this study were 

to :  

park, ( 2 )  describe the vegetation of these communities, (3) r e l a t e  t he  presence 

of these communities o habitat  conditions such as general ae r i a l  environmental 

conditions, s o i l s  and topographic fea tures ,  and ( 4 )  prepare a vegetation map 

of the  park on an aer a1 photographic mosaic. 

(1)  ident i fy  the principal natural  vegetation communities present i n  the 

Met hods 

Field work was in i t ia ted  on May 71 ,  1979 by a f l i g h t  over the park i n  a 

l i g h t  a i r c r a f t  a t  an a l t i tude of about 1,500 f e e t .  

was t o  become be t t e r  acquainted w i t h  t he  general topography and patterns of 

One purpose of this f l i g h t  
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vegetation cover of the  area. Another was t o  obtain h i g h  oblique noma1 color 
I 
I 
I 
I 

and color infrared transparencies of the vegetation. These transparencies make 

it possible t o  de l inea te  pine from hardwood canopies and separate many d i f fe ren t  

species o f  hardwoods when the t ranspariencies  a re  taken i n  l a t e  April o r  early,  

May shor t ly  a f t e r  the leaves have emerged and expanded (Dale, 1978). 

Sampling s i t e s  were selected t e n t a t i v e l y  on the basis of contrasting 

vegetation patterns a s  they appeared on ver t ica l  black and white aerial  photo- 

graphs  and the aer ia l  transparencies. 

some of  the communities selected f o r  sampling occurred on s o i l s  derived from 

di f fe ren t  underlying rocks a s  shown by geologic maps of the area accompanying 

a study of the water of Hot S p r i n g s  National P a r k  (Bedinger e t  a l ,  1974). 

Also, care was taken t o  make sure t h a t  

Vegetation was sampled a t  various times i n  June, July,  and August, 1979. 

Data for  t r e e s  and other vegetation over 4.5 f ee t  (1.37 M )  t a l l  were obtained 

by the augmented variable radius method (Rice and Penfound, 1955) and ground 

cover l e s s  than 4.5 f ee t  by an ocular point technique s imi la r  t o  tha t  described 

by Winkworth and Goodall (1962). 

Field data fo r  t r ees  were converted t o  r e l a t ive  frequency, r e l a t ive  

d e n s i t y ,  and r e l a t i v e  basal area.  

within a stand, numbers of individuals ,  and s i ze ,  respect ively.  

values fo r  each species were then summed t o  produce the  importance value (Curtis 

and McIntosh, 195'1). 

ful for  determining r e l a t ive  importance of a given t r e e  species w i t h i n  a fores t  

These values a r e  measures o f  dis t r ibu t ion  

The r e l a t ive  

The importance value i s  an overall summation f igure use- 

community or for a comparison o f  species  as  they occur i n  d i f fe ren t  communities. 

Since the importance value o f  a l l  t r e e  species i s  equal t o  300 ( t h i s  f igure may 

vary s l i g h t l y  because of " round ing  o f f " ) ,  the percentage vegetation composition 

of any species can be obtained by d i v i d i n g  the importance value by 3 .  For 
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example, a t ree  species  w i t h  an importance value of 75 comprises 25 percent 

of t o t a l  t r ee  species present. 

High understory saplings between 1 ‘in. and  3.5 i n .  (2.5 and 8.89 em) 

i n  diameter as measured a t  4.5 f t .  above the ground and low understory between 

4.5 f t .  t a l l  u p  t o  1 inch diameter a t  4.5 f e e t  were compiled separately and 

reported as density per acre. 

than 4.5 f ee t  t a l l )  were expressed as percent cover. 

Data for ground cover ( a l l  vegetation l e s s  

A to ta l  of 34 s t a n d s  were s t u d i e d  d u r i n g  the course of the  investigation. 

Quantative data from a l l  s t r a t a  were taken on 22 sites and sampling o f  some . 

s t r a t a  only o r  detai led observations were made i n  12 s i t e s .  

The d a t a  fo r  a l l  stands were arranged i n  d i f fe ren t  groups on the b a s i s  

o f  importance values of  principal species  present. The s i m i l a r i t i e s  of 

these  groups were then confirmed u s i n g  community coef f ic ien ts  derived by a 

modification of methods described by Jaccard (1912), and a vegetation type 

designation assigned t o  each stand. 

Since U.S.D.A. black and white ver t ica l  photographs were not avai lable ,  

a se r ies  o f  a e r i a l s  taken 1974 f o r  Hot Springs National Park were used t o  pre- 

pare the photographic mosaic. 

by park service personnel were f i r s t  transfered t o  the  mosaic and then the 

vegetation community types and t h e i r  extent were entered. 

Park boundary l ines  drawn on a i r  photographs 

Soil samples were collected from representive s i t e s  and sen t  for analysis  

t o  the Soils Laboratory, Department of  Agronomy, University o f  Arkansas. Also, 

observations were made concerning habi ta t  conditions, photographs were taken, 

and a l l  s i t e s  were marked on topographic maps. 

Dupl cate  voucher specimens of  a l l  plant species noted i n  the sampling 

One s e t  was sent t o  Hot data were collected periodically d u r i n g  the study. 
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Springs National Park and the other deposited i n  the herbarium of  the U n i -  

vers i  t y  o f  Arkansas. 

Designation of Dominants 

A dominant i s  general y defined a s  a species which exer t s  community control 

(C1 ements, 191 6; Oosting, 956). 

Trees w i t h  importance values o f  75 or  more a r e  considered a s  dominant 

species while those w i t h  importance values between 25 and 74 a r e  regarded a s  

important secondary species. 

A l t h o u g h  overstory t r ees  a r e  generally recognized a s  the  dominants o f  a 

community, some species  of the h i g h  and low overstory and ground cover vege- 

t a t ion  may be regarded a s  dominants w i t h i n  t h e i r  own s t ra tum.  Both h i g h  and 

low understory species  a r e  considered here as  dominants i f  t h e i r  density per 

acre values a r e  grea te r  t h a n  100. 

a r e  considered t o  be important secondary species. 

Those species w i t h  values between 60 and 99 

Vegetation o f  t he  fores t  f loor  w i t h  10 percent or more g round  cover are  

considered as  dominants while species w i t h  cover percentages between 5 and 9 

a r e  

B u l  

important secondary species. 

These designations are i n  general agreement w i t h  those 

i n g t o n  (1962), Fullerton (1964), S u l l i n s  (1970) and Bai 

wood or  pine-hardwood fores t s  i n  the Ozark region o f  Arkansas. 

Results and Discussion 

There a r e  four principal types of f o r e s t  t h a t  occur i n  the  park. These 

types have been designated primarily on t he  basis o f  t h e  dominant  and important  

secondary species present. The types, i n  order of usual occurrence from 

mountain tops  t o  lower elevations, a re :  

Oak Hickory Type, ( 3 )  Oak Hickory-Pine Type w i t h  xer ic  and mesic subtypes, and 

(1) Upland Hardwood Type, ( 2 )  Pine- 

( 4 )  Mixed Forest Type. 
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In the descr ip t ions  t h a t  fol low,  9ne s i t e  typical of o thers  o f  the same 

type present will be described w i t h  accompaning tables  i n  the  t e x t .  Compiled 

data for  other  s i t e s  of the various types have been placed i n  the appendix to 

reduce the tabular  material i n  the t e x t .  

The Upland Hardwood Type 

The  Upland Hardwood Type occurs pr inc ipa l ly  a l o n g  r idge tops and gently 

sloping or f l a t  a reas  throughout the park. The type supports mostly mesic 

overstory species i n  some areas b u t  more x e r i c  oaks predominate on the dry 

tops of ridges.  

S i t e  number 12 located on the ridge of West Mountain i s  representative 

of other fo re s t s  o f  this type (Figure 1). 

No s ingle  species  occurs as  a dominant a t  this s i t e ,  b u t  white oak 

(&uercus aZba), blackjack oak (mereus mriZandica) black oak (Q. . jeZut im),  

mockernut hickory (Carp tarnmtosa) and northern red oak (&. rubra) are  prese t 

as  important secondary species. White oak is  a dominant a t  only one other s i t e  

of this type and short- leaf  pine ( P i n u s  eehimta)  and b i t t e rnu t  hickory (Carya 

cordi fomis)  a r e  important secondary species  a t  other s i t e s .  

The only dominants i n  the h i g h  understory a re  mockernut hickory and black- 

jack oak. 

short-leaf pine and serv ice  berry (heZanchier arbarea). 

Important secondary species include black oak, northern red oak, 

No species occurred a s  dominants o r  important secondary species i n  the 

low understudy (Table I) .  

The fo re s t  f l o o r  supports s t i f f  sunflower (HeZianthus divaricztus) as the  

only dominant i n  s i t e  12 or any other si tes o f  this type.  Important secondary 

species include deerberry (Vacciniwn s taminem),  di t tany  (CuniZa origanoides), 

and New Jersey tea  (Cemzothus mericanus) a t  t h i s  s i t e  (Table 11). 

-7- 



Important secondary species found i n  other  s i t e s  supporting the Upland Hard- 

wood Type include lowbush huckleberry (Vacciniwn pattidwn) * horsemint (Monarda 

mksel iana],  summer grape ( V i t i s  a e s t i v a t i s )  and t r e e  huckleberry (Vacciniwn 

arborewn) . 

The Pine-Oak Hickory Type 

The Pine-Oak Hickory Type usual ly  occurs on dry south-facing slopes near 

tops o f  ridges.  

supports the fewest number and var ie ty  o f  species. 

other types t h a t  s u p p o r t  oak and pine by an importance value o f  160 o r  more 

for  pine and r e l a t ive ly  large numbers o f  xer ic  oaks such a s  post oak (Quereus 

steZZata var. s t e t t a t a )  and blackjack oak (&. marilandica). 

located on Sugarloaf Mountain, i s  typical  of this type (Figure 1 ) .  

This type i s  the most xer ic  of a l l  types present and generally 

I t  is distinguished from 

S i t e  number 1 7 ,  

The only dominant overstory species present i s  short- leaf  pine (Pinus 

echinata) and the  principal important secondary species a r e  blackjack oak and 

post oak .  

ondary species i n  other s i t e s  o f  t h i s  type. 

Short-leaf pine is the principal dominant o f  the  h i g h  understory. 

only other dominant i s  blackjack oak. 

Black hickory (Carya tmana) commonly occurs a s  an important sec- 

The 

Important secondary species a r e  pos t  

oak and black hickory. 

The low understory supports few species or may be e n t i r e l y  absent i n  

most s i t e s  of th i s  type. 

17 (Table 111). 

Short-leaf pine i s  the only species present i n  s i t e  

Ground cover i s  re la t ive ly  sparce and  highly v a r i a b l e  a s  to  species pre- 

sent i n  d i f f e ren t  s i t e s .  

brachyelytrum (Brachyelytmun erectum) a t  s i t e  17.  

Dominants a r e  g o a t  rue (Tephrosia virginiana) and 

Common important secondary 

species include rabbi t  tobacco (Antennaria plrmtaginifolia) , t i c k  t r e f o i l  
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(Demodim n u d i f l o m )  

huckl eberry (Vacciniwn a r b o r m )  (Tab1 e IV) . 
s t i f f  sunflower (HeZianthus divaricatus) , and t r e e  

Black hickory is  the only dominant  ground cover species and muscadine 

grape ( V i t i s  r o t u n d i f o t k ) ,  shield fern (Dryopteris marginazis), and t i c k  

trefoi 1 (Desmodim nudifZonrm) are  the  most impor tan t  secondary species a t  

other s i t e s .  

The Oak Hickory-Pine Type 

T h i s  i s  by fa r  the most extensive type  o f  fores t  i n  the  park. The most 

important species i s  short-leaf pine (Pims echinata) which occurs as a dom- 

inant i n  most s t ands  o f  t h i s  type. However, t he  importance value i s  l e s s  

than 160 i n  a l l  s i t e s  examined, and the aggregate importance value of the 

oaks and hickories i s  usually greater than t h a t  of pine. 

species of oaks, hickories and other hard woods a re  more common than i n  the  

P i  ne-0a k Hickory Type. 

Furthermore, mesic 

T h i s  type i s  a r b i t r a r i l y  d i v i d e d  i n t o  two subtypes on t he  basis of  

whether the oaks and other hardwoods present a re  primarily xe r i c  species such 

as  post oak (Quercus stettata var .  steZZata) and blackjack oak (Q. maritmrdica), 

southern red oak (Q.  fatcata) or hickory. 

does not seem j u s t i f i a b l e  t o  designate d i f f e ren t  types on  the basis of  sec- 

ondary species only, and also a s  a matter of  convenience f o r  mapping purposes 

since the  two subtypes cannot be distinguished on ae r i a l  photographs. 

This separation was made because i t  

A.  Subtype Xeric 

This subtype occurs primarily on south or southeast facing slopes below 

t h e  Pine-Oak Hickory Type or on s teeper  northern exposures. 

S i t e  number 13, located on a soutfi facing slope of West Mountain, i s  

representative (Figure 1 )  



The only dominant i n  the overstory i s  short-leaf pine. Important secondary 

species a r e  blackjack oak, black hickory ( C q a  tam), and pos t  oak  a t  s i t e  13. 

White oak (Quereus aZba), black oak ( a .  oelutina) and b i t te rnut  hickory (C. 

cordi fomis)  a r e  important secondary species a t  other s i t e s  o f  t h i s  subtype. 

The only dominant i n  the h i g h  understory a t  any s i t e  i s  sho rb lea f  pine, 

Important secondary species and no species is- dominant i n  the  low understory. 

o f  t he  h i g h  understory include post oak, blackjack oak, black hickory, and 

mockernut hickory ( C q a  tomentosa) a t  s i t e  13. 

portant secondary species i n  the low understory a t  this s i t e  (Table V ) .  

No species  occurs as  an i m -  

The only dominant ground cover species a t  s i t e  13 i s  broomsedge 

(Andropogon virginicus) . 
(HeZzbnthus d ivar ica tus) ,  Bosc panic grass (Panicum bosci), rabbit  tobacco 

(Antennaria pZuntQginifoZic) and short- l e a f  pine (Table VI). 

o f  this same type support a s imilar  ground cover. 

Important secondary species a re  s t i f f  sunflower 

Other s i t e s  

B.  Subtype Mesic 

T h i s  subtype usually occurs on lower north-facing slopes o r  f l a t  areas .  

S i t e  number 18, located on a northwest-facing slope near the base o f  Sugarloaf 

Mountain, i s  typical  (Figure 1 ) .  

Short-leaf pine and white oak share dominance i n  most s i t e s  supporting 

th i s  subtype. 

18, b u t  black oak, mockernut hickory, black gum (1:yssa syZvatica var. syvat ica) ,  

and southern red oak are  impor tan t  secondary species a t  other s i t e s  o f  this 

same subtype. 

Black hickory is the only important secondary species a t  s i t e  

Neither h i g h  nor low understories support dominants a t  S i t e  18, b u t  white 

oak occurs a s  an important secondary species i n  the  h i g h  understory (Table VII). 

However, a t  other s i t e s ,  white oak i s  a n  important secondary species i n  bo th  
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h i g h  and l o w  understories, and red maple (Acer rubrwn var. rubrwn), mockernut 

hickory and southern red oak are  important  secondary species of  h i g h  under- 

stories. 

Deerberry (Vacciniwn staminem) and p r a i r i e  spurge (Euphorbia corotlata) 

a re  the only dominant ground cover species a t  s i t e  18. 

species include daisy fleabane (Erigeron strigosus) , New Jersey tea  (Cewzothus 

americanus), wild  yam (Dioscorea viZZasa) and old f i e l d  goldenrod (SoZ2izgo 

nemomlis) as shown i n  T a b l e  VIII. 

Important secondary 

Ground cover dominants and important secondary species a t  other s i t e s  

incl ude muscadine grape ( V i t i s  rotundifoZia) , t r e e  huc k l  eberry (Vacciniwn 

vac i l tans) ,  bi t te rnut  hickory (Carya cordiformis), bracken fern (Pter id im 

aqui l inm),  white oak, short-leaf pine, panic grass (Panicum dichotomwn), 

flowering dogwood (Cornus fzoriaa), deerberry, old f i e l d  go1 denrod and green- 

br ier  (Smilax bona-nox) . 

The Mixed Forest Type 

The Mixed Forest Type is  res t r ic ted  t o  areas  along Gulpha Creek and t o  

the middle and lower sections o f  upland ravines.  

type present i n  t he  park. 

I t  i s  the most mesic forest 

T h i s  type i s  characterized by la rge  numbers o f  d i f f e ren t  overstory t r e e s ,  

none o f  which a re  dominant, and a highly var iable  ground cover.. 

disturbance o f  some of these areas i n  the past i s  indicated by h i g h  cover 

percentage of Japanese honeysuckle (hnicera japonica) or  poison ivy 

Extensive 

(To&codmdron radicans) . 
Si t e  number 24 located east  o f  the campground on the  floodplain o f  

Gulpha Creek is representative (Figure 11. 

Sweetgum (Liquidambar styraciflwr) and short- 1 eaf pine (Pinus echinata) 

are the most important secondary species a t  s i t e  24. These and blue beech 
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(Carpinus carotiniana] , sycamore (Ptatanus occidentaZis) , beech (Fagus 

grmrdifolia),  white oak (Quercus atba)  and black gum (Nyssa syZvatim var.  

s y h a t i e a )  a r e  principal species a t  o the r  s i tes .  

White oak and blue beech are  dominants of  the h i g h  understory and  blue 

beech only dominates i n  the  low understory (Table I X ) .  

Japanese honeysuckle i s  the only dominant ground cover species i n  s i t e  

24 and most o f  the  other  s i t e s .  

but  numerous, d i f f e ren t  kinds o f  plants  a r e  present a t  th i s  and other s i t e s  

examined (Table X ) .  

Also, important secondary species a re  absent, 

Relation of Environmental Factors 
t o  Vegetation Types 

Soi l s  - 
Comparisons of pH, organic matter,  and mineral content of so i l s  show t h a t  

t h e  same soil  fac tors  i n  t he  f ive  d i f f e r e n t  vegetation types a re  unusually 

s imilar .  

a r e  w i t h i n  usual var ia t ions known f o r  s o i l s  i n  fo re s t s  of  t h e  same general 

types el sewhere i n  Arkansas a s  described by F u l l  erton (1 964) , Youree (1 969) , 

Sull ins  (1970), Foti (1971), Bailey (1976) and o thers .  

Several well-known correlat ions between so i l  fac tors  and vegetation 

Where differences i n  so i l  f a c t o r  values a re  present,  most o f  them 

ex i s t  i n  the park. One example i s  t h e  low pH range (4.1-4.3) and h i g h  

organic matter (4+%) i n  the  Pine-Oak Hickory Type a t  s i t e  17, w i t h  these 

same general trends occurring i n  f o r e s t s  w i t h  high pine populations through- 

o u t  t he  park. 

Subtype Mesic o f  the  Oak Hickery-Pine Type a t  s i t e  18, which i s  typical of 

fores t s  of t h i s  type (Table XI). Other examples can be c i t ed ,  b u t  because 

differences i n  so i l  factors  a r e  general ly  small between the  different  vege- 

t a t i o n  types, i t  seems d o u b t f u l  t h a t  these d i f f e ren t  s o i l  conditions grea t ly  

Another i s  the r e l a t i v e l y  h i g h  soi l  f e r t i l i t y  found i n  the  
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influence present d i s t r i b u t i o n  of the various vegetation types i n  the park.  

! However, i t  i s  l i k e l y  t h a t  i n i t i a l  establishment o f  some community types of 

e a r l i e r  successional stages may have been grea t ly  influenced. 

Geology 
1 

The present occurrence o f  vegetation types does not appear to  be related 

t o  the k i n d s  o f  underlying rocks. For example, the Upland Hardwoods Type 

occurs on four d i f f e r e n t  kinds o f  underlying rocks; t h e  Oak Hickory-Pine 

Subtype Xeric on t h ree  and Subtype Mesic,on four; a n d  the Pine-Oak Hickory 

on three.  

influenced by underlying rocks since i t  is present mostly on transported 

alluvium along streams (Table XII). 

Slope and  Exposure 

The  Mixed Forest Type occurs on one only, b u t  i t  i s  not d i r ec t ly  

The occurrence o f  the different  vegetation types cor re la tes  best w i t h  

exposure and s lope (Table X I I ) .  

conditions, which probably have the g rea t e s t  e f f e c t .  

These two factors  i n  t u r n  determine moisture 

The vegetation communities present and t h e i r  habi ta t s ,  i n  order of i n -  

(1 ) post oak-blackjack oak communities creasing moisture ava i l ab i l i t y  are:  

o f  the Upland Hardwoods Type and the Pine-Oak Hickory Type, bo th  o f  which 

occur on upper par t s  o f  mountains on southwest and south exposures, ( 2 )  Sub- 

type Xeric of t he  Oak Hickory-Pine Type; lower south and southeast exposures, 

( 3 )  Upland Hardwood Type; lower south exposures and r e l a t ive ly  f l a t  areas 

(except post  oak-blackjack oak communities), (4)  

Hickory-Pine Type; n o r t h  exposures and f l a t  a reas ,  and (5) Mixed Forest Type; 

floodplains and lower parts of u p l a n d  ravines.  

Subtype Mesic of the Oak 
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Description of Vegetation Map 

The vegetation map has been placed on .a mosaic made from copies o f  scale  

uncorrected ae r i a l  photographs taken i n  1974 since U.S.D.A. photographs were 

not available.  The map i s  presented i n  three closely arranged separate s t r i p  

t o  minimize l a t e ra l  d i s t o r t i o n  t h a t  occurs along the  edges of  the s t r ip s .  

Symbols used t o  designate each plant community type a r e  l i s t e d  below: 

UH - Upland Hardwood Type 

PO - Pine-Oak Hickory Type 

OP - Oak Hickory-Pine Type 

MF - Mixed Forest Type 

C - Recently cut-over a reas  

F - Presently cu l t iva ted  f i e l d s  o r  areas  t h a t  
obviously have been cul t ivated w i t h i n  
the l a s t  few years  and have been aban- 
doned. Meadows o r  pastures a r e  included, 
a1 so. 

D - Disturbed areas t h a t  do n o t  appear t o  f i t  
any of the previously 1 i s ted  categories .  
T h i s  could include dwellings, lawns, parks, 
campground, e t c .  

I t  should be mentioned tha t  some p lan t  communities support species t h a t  

occur a s  dominants i n  several types. Examples include pine, which occurs a s  

a dominant i n  th ree  of the four  principal vegetation types present,.and 

mockernut hickory, post oak, blackjack oak and white oak, one o r  more o f  

which occur as  dominants i n  a t  l e a s t  two types. 

map indicating separate communities where these species dominate may indicate 

i n  ac tua l i ty  the center o f  t rans i t ion  zones between communities. 

the separation o f  some communities may be f a i r l y  d i s t i n c t  such a s  between the 

Pine-Oak Hickory Type and the Upland Hardwood Type. 

T h u s ,  l ines drawn on the 

However, 
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As noted previously, the mesic and xer ic  subtypes of the Oak Hickory- 

Pine Type are  n o t  separated on the map because they a r e  indis t inguishible  

on a i r  photographs. However, the north-facing slopes t h a t  support the Oak- 

Hickory-Pine Type almost always funless  the slope i s  very s teep  o r  has 

unusually t h i n  s o i l s )  has the Subtype Mesic present and the south  and west 

exposures, the  Subtype Xeric. T h u s ,  the exposure gives excel lent  indications 

o f  which subtype i s  present a t  any g i v e n  location. 

Finally, very small areas o f  a vegetation type adjacent t o  o r  surrounded 

by a d i f fe ren t  type a r e  n o t  indicated on the map. 
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FIGURE 1. Aerial photographic mosaic showing 
location o f  sampling sites. 
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fable I. Species present, density and basal a rea  per acre and importance value 
of t r ee s  and density per acre  of s a p l i n g s  i n  the h i g h  and low under- 
s t o r i e s  o f  the  Upland Hardwood Type a t  s i t e  12. 

- 
SPECIES 

Quereus aZba L. 

Q. marilandica Muench. 

Ca a tornentosa 
Y P o i r .  ) N u t t .  

?uercus rubra L. 

?inus echinata Mill. 

a r y a  texanu Buckl. 

b e r m s  prinoides Mi 11 d . 
iar. acminata (Michx.) G1 

Vyssa sylvatica Marsh. 
v a r . sy Zvat ica 

b e r m s  s t e t h t u  
Wang. var. steZZata 

Zrunus serotina E h r h  . 
lmeZanchier arborea 

(Michx f.) Fern. 

leer rubrwn L. var. 
rubrum 

:ornus f lorida L. 

%.mawn rufiduZwn Raf. 

TOTALS 

~~ 

Dens i t y  

11 6.9 

50.1 

16.7 

16.7 

16.7 

50.1 

50.1 

16.7 

16.7 

16.7 

-- 

-- 
-- 
-- . 

400.8 

Bas a1 
Area 

8.34 

10.00 

6.67 

6.67 

5. GO 

1.67 

-- 

1.67 

1.67 

-- 

-- 

-- 
-- 
-- 

48.36 

Importance 
Value 

60.69 

47.45 

32.23 

32.23 

24.03 

20.71 

12.50 

12.37 

12.37 

4.16 

-- 

-- 
-- 
-- 

299.91 

Under 
High 

33 

100 

116 

66 

66 

33 

16 

-- 

16 

-- 

66 

-- 
33 

-- 

61 1 

tory 
Low 

- 
195 
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Table 11. Species present and percent cover of  fores t  f l oo r  i n  the  Upland 
Hardwood Type a t  s i t e  1 2 .  

SPECIES 

HeZhthus divaricatus L. 

Vacciniwn stminewn L. 

Cunila origmoides (L. ) Britt . 
Ceuruthus americanus L. 

Antennaria phn tag in i fo l ia  (L.) Hook 

Cornus f lorida L. 

Desmodiwn eiZiare (Muhl . ). D.C.  

Euphorbia eorolZata L. 

Pmcnus serotinu Ehrh .  

Pinus echinata Mil 1 . 
Quereus alba 1. 

Rhus copZZina L. 

. Sassafras a tb idm ( N u t t  . ) Nees 

Echinacea pallida ( N u t t  .) 

Hieraciwn gronmii  L. 

Lonicera sp. 

Quereus marilandica Muench. 

. &lidago eaesia L. 

Toxicodendron radiecms ( L . ) Kun t z e  

- V i t i s  aest ival is  Michx . 
Acer negundo L. 

. Baptisia leacophaea N u t t  . var . leucophaea 

PERCENT COVER 

11.9 

7.5 

6.7 

5.0 

3 . 3  

3 . 3  

3 . 3  

3 . 3  

3 . 3  

2.5 

2.5 

2.5 

2.5 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

.8 

.8 



Table 11. (continued) 

. .  SPECIES 

Carya texma Buck1 . 
Diospyros virginianu L. 

Lespedeza hir ta  (L. ) Hornem. 

“Monarda stipitatogZanduZosa Waterfa1 1 

Sedge sp. 

V i m  mfiduZwn Raf. 

V i c i u  sativa L. 

V i t i s  rotundifo liQ M i  c hx . 

Bare Ground 

PERCENT COVER 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

22.5 
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Table 111. Species present, density, and basal area per acre  and importance 
value of  t r e e s  and density per acre  of s a p l i n g s  i n  the  h i g h  and 
low understories of t he  Pine-Oak Hickory Type a t  S i t e  17 .  

1 

# Importance Understory Low High Basal 
SPEC I ES Density Area 

1 pinus echimta Mi1 1 . 1 233.8 I 

Value 

I- 

cmya cordi fomis  
(Wang.) K. Koch. 

~ ~ e r c u s  nariZandica Muench. 

Q. steZZata Wang. var. 

texam Buck1. 

TOTALS 

33.4 

83.5 

16.7 

33.4 

-- 
-- - 

400.8 

36.67 

11.67 

8.34 

1.67 

-- 

-- 
-- - 

58.35 

- 

164.04 

56.94 

56.54 

14.17 

8.34 

-- 
-- - 

300.03 

-22- 

167 

134 

83 

16 

83 

33 

1 7  - 
533 

- 

I 



SPEC1 ES 
/~ 

Mcheyelytrwn erectwn LSchreb. Beauv . 
lephrosia virginiana (L. 1 Pers . 
ntennaria pkn tag in i fo  Z i a  (L . ) Hook . 
lesmodium nudiflomun (L . ) D. C . 
re2 ianthus divaricatus L . 
bccinivrn arborem Marsh. 

:oreopsis grandif b r a  Hogg 

hphorbia cor0 2 lata L . 
t i t i s  aes t iva l i s  M i  chx . 
Iarya tans Buckl. 

FIieracivrn gronovii L. 

Lespedeia hir ta  (L . ) Horn em. 

Panieum lanugirwswn €1 1 . 
P i m s  echinata Mil 1 . 
Pteridirm aquiZinwn (L . ) Kuhn . 
PoZygaZa v e r t i c i l k t a  L. 

Quercus m a r i h d i c a  Muench. 

mercus steZZata Wang. var. s t e l k t a  

R M U S  caroZiniana Walt. 

Bare Ground 

-23- 

PERCENT COVER 

11.4 

11 .4  

5.8 

5 .8  

5.8 

5.8 

4 . 3  

4 . 3  

4 .3  

2 . 8  

1 . 4  

1 . 4  

1 . 4  

1 . 4  

1 . 4  

1 . 4  

1 . 4  

1 . 4  

1 . 4  

25.7 



v: Species present, density, and basal area per acre, and importance 
value o f  trees and density per acre  o f  saplings i n  the  high and low 
understories o f  the  Oak Hickory-Pine Type, Subtype Xeric, a t  Si te  13. 

/ 

SPEC I ES 

7 

pinus echinata Mill. 

guercus mmilandica 
Muench. 

wya texana Buck1 . 

)ulercus s t e  1 lata 
Wang. var.  steZlata 

'arya tomentosa 
(Poir.) N u t t  

Ylms alata . M i  c hx . 

iquidambar styracifZua L. 

bereus velutina Lam. 

TOTALS 

Densi t y  

233.8 

66.8 

66.8 

33.4 

33.4 

-- 

-- 

-- 

434.2 

Bas a1 
Area 

26.67 

10.00 

10.00 

5.00 

3.34 

1.67 

-- < 

-- 

56.68 

Importance 
Value 

130.9 

58.02 

53.01 

26.51 

23.58 

7.95 

-- 

-- 
~~ 

299.97 

Under 
High 

33 

67 

67 

83 

67 

-- 

17 

17 

3 51 

tory 
Low 

1 7  

1 7  

50 

1 7  

17 

-- 

-- 

-- 

118 
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Table VI. Species present and percent cover of fores t  f l oo r  i n  the  
Oak Hickory-Pine Type, Subtype Xeric, a t  Site 13. 

SPECIES 

.nd.ropogon virginicus L. 

!eZiunthus divaricatus L. 

htennaria plantaginifolia ( L  . ) Hook 

3anicm boscii Poir. 

3ims echimta Mil 1 . 
%mothus americanus L. 

Desmodim nudif lorum (L. ) D. C .  

&ereus mrilandica Mu enc h. 

~ e p h o s i a  virginiana ( L . ) Pers . 
Carya t a m  Buckl. 

Ba-ptis'iQ leucophaea N u t t  . var . leucophaw 

Carya tomentosa (Po i r . ) Nut t . 
C'uniZa origanoides (L.) Britt. 

Jespedeza intermedia (S. Wats.) Britt. 

Rhus copallina L. 

- Saniculu canadensis L. 

Bare Ground 

PERCENT COVER 

17.5 

8.2 

5.1 

5 .l 

5.1 

3.4 

3.4 

3.4 

2.5 

1.7 

.8 

.R 

.8 

.8 

.8 

.8 

48.5 
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! 
I Table V I I .  Species present, densi ty ,  and basal  area per  acre and importance 

va lue  of t r e e s  and d e n s i t y  p e r  a c r e  o f  sap l i ngs  i n  t h e  h i g h  and 
low unders to r ies  of  t h e  Oak Hickory-Pine Type, 
a t  S i t e  18. 

Subtype Mesic, 

SPECIES 

'inus echinata M i l l  

&uercus aZba L. 

:anya texana Buck1 . 

&ereus rubra L. 

2. vetutina lam. 

Vyssa sytvadtiea Ma r s  h . 
var .  syZvatica 

berms faZeata Michx. 
var .  fazcata 

1. steZ Zata Wang . 
var .  steZZata 

rarya tommtosa 
(Poir.)  Nutt .  

TOTALS 

Dens i t y  

183.7 

16.7 

33.4 

66.8 

33.4 

16.7 

16.7 

16.7 

16.7 

16.7 

567.8 

Bas a1 
Area 

21.67 

16.67 

6.67 

3.34 

3.34 

3.34 

3.34 

1.67 

1.67 

-- 

61 .71 

Importance 
Value 

94.75 

79.10 

30.29 

26.27 

20.39 

12.90 

12.90 

10.20 

10.20 

2.94 

299.90 

Under 
High 

17 

67 

50 

17 

67 

17 

-- 

17 

17 

-- 

269 

:ory 
Low 

83 



Table VIII. Species present and percent cover o f  forest f loor  i n  the 
Oak Hickory-Pine Type, Subtype Mesic, .at S i t e  18. 

. .  
S P E C I E S  - 

hccinivm staminem L. 

bphorbia coro lk ta  L. 

Yrigeron strigosus Muhl . 
:eanothus americanus L . 
lwscorea v i l losa  L. 

iolidugo nemoralis A i t .  

3aptisia Zeucophaea N u t t .  var 

&ereus alba L. 

ls ter  patens A i t  . 

teucophaea 

& e r a s  falcata M i  chx. var . faleata 

4ntennaria plantaginifolia (L.  ) Hook. 

Carya texana Buck1 . 
Carya tomentosa (Poi  r . ) N u t t  . 
Helianthus divaricatus L. 

Passiflora lutea L. 

Pinus echinata Mil 1. 

@ e r a s  velutina Lam. 

Bare Ground 

PERCENT COVER 

24.8 

17.1 

8.5 

5.7 

5.7  

5.7 

4.2  

4.2 

2.8 

2.8 

1.5 

1.5 

'1.5 

1.5 

1.5 

1.5 

1.5 

8.5 
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Spec ie s  p re sen t ,  d e n s i t y ,  and basa l  a r e a  per a c r e  and importance 
value o f  trees and d e n s i t y  per acre o f  s a p l i n g s  i n  the  high and 
low u n d e r s t o r i e s  o f  the Mixed F o r e s t  Type a t  S i t e  24. 

- 
SPECIES 

- 
L i 4 U W  ar styracif lua L. 

pinus echinutu Mil 1 . 
qpercus rubra L. 

m i n u s  caroZiniam Wal t . 
mrya tomentosa 

(Poir.  ) N u t t .  

&ereus alba L. 

plO$tmtus occidentalis L . 
Uzms americana L. 

bunus serotina Ehrh. 

Carya cardiformis 
(Wang.) K. Koch 

comus f l o r i d a  L. 

Acer rubrum 
L. var .  rubrtun 

VagnoZia acwninata L. 

Quercus faZcata 
Mic hx. v a r  . falcata 

Quercus velutina Lam. 

Atnus serruZatu 
( A i  t. ) Will d .  

Asshina t r i lobc  (L. )Duna' 

Erechtites hieracii fo l i a  
(L.) Raf.  ex D.C. var .  
h i  eracii f o Zia 

Dens i t y  Basal 
Area 

25.00 

46.67 

5.00 

16.67 

5.00 

8.34 

3.34 

1.67 

3.34 

3.34 

5.00 

1.67 

1.67 

-- 
1.67 

-- 
-- 

-- 

Importance 
Value 

~~ 

71.66 

70.62 

35.91 

24.22 

18.31 

14.98 

14.16 

10.04 

8.46 

8.26 

6.67 

4.14 

4.14 

4.14 

4.14 

-- 
-- 

-- 

Understory ~ 

High 
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- 
SPEC I ES 

 me 2 i a  Zanugirwsa 
(Michx. ) Pers. 

Wssa sy Zvatiea Marsh 
var. sylvatica 

!Thus crassi fol ia  N u t t .  

TOTALS 

Density 

283.9 

Basal 
Area 

130.05 

High 
Importance 

Value 

299.88 I 482 

tory 
Low 

17 

-- 
33 

334 
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SPECIES 
/ 

mnicera japonica Thunb.  

T&codendron radicans (L . ) Kuntze 

Berbchernia s c d e n s  ( H i l l )  K. Koch 

Boehmeria cytindriea (L. ) Sw. 

Ostrya virginiana (!!ill .) K. Koch 

parthenocissus quinquefolia (L.) Planchon 

%iZm bma-nox L. 

Solidago hispida Muhl . 
k t e r  cordifolius L. 

4 s k i a  tri loba ( L . )  Dunal 

Vgssa sytvatica Marsh var. sylvatiea 

Ligustrwn sinense Lour. 

Tarex sp. 

Sraehyelytrm erectwn (Schreb.) Beauv. 

Chasmanthim Zutifolium (Michx. ) Yates 

2oeeuZus earoZinus (L.)  D.C. 

?omus fZor.idcr L. 

Dioscorea vitZosa L. 

Frechtites hieraci i fol ia  (L. ) Raf. 

Euonymus americanus L. 

Impatiens capensis Meerb. 

PERCENT COVER 

25.0 

4.2 

3 . 4  

2.5 

2.5 

2.5 

2.5 

2.5 

1 . 7  

1.7 

1.7 

1.7 

1.7 

.8 

.8 

.8 

.8 

.% 

.8 

.8 

.8 
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SPEC I ES 
c 

Mitehella repens L. 

~ o d o p h y l l m  pettaturn L. 

g o  lygonwn virginianwn L. 

siZme sp. 

Vaccinium staminewn L. 

Miscellaneous f o r b s  

Bare Ground 

PERCENT COVER 

.8 

.8 

.8 

.8 

.8 

3.4 

32.5 
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I 
W 
10 12 

17 

13 

18 

24 

I 4.3-5.3 

4.1-4.3 

4.4-4.7 

4.9-6.8 

3.9-5.4 

Table VI. Summary o f  r e su l t s  o f  so i l  analysis  fo r  a l l  vegetation types a t  representat ive s i tes .  
Figures presented a re  averages o f  4 rep l ica te  samples a t  each s i t e  except pH where 
highest and lowest values a r e  presented. 
a l l  other  f igures  a s  pounds per acre,  except conductivity. 

Organic matter i s  expressed as percent and 

8a 

73 

88 

88 

~~ 

Up1 and Hardwood 

Pine-Oa k H i  ckory 

Oak Hickory-Pine 
(Xeric Subtype) 

Oak Hickory-Pine 
(Mesic Subtype) 

Mixed Hardwood 

73 

83 

195 

168 

S i t e  NO. I PH O.M. 

3.0 

4.0+ 

4.0 

3.0 

4.0 

P 

17 

13 

1 5  

89 

21 

K 

123 

60 

90 

205 

152 

Ca 

1100 

475 

925 

2375 

1125 

73 [ 148 

Cond . 
~~~ ~- 

49 

52 

54 

85 

85 



Table XII. Underlying rocks and exposure a t  sampling s i t e s  o f  the  d i f fe ren t  
vegetation types. Observational s i t e s  a r e  indicated by as te r i sk  
(*). 
S p r i n g s  Sandstone; Mda - Arkansas Novoculite; SOmp - Missouri 
Mountain Shale, Blaylock Sandstone, Polk Creek Shale; OW - Womble 
Shale and Obf - Bigfork Chert. Exposures shown as f l a t  a n d  w i t h  a 
direction indicate  a s i t e  t h a t  includes both level or nearly level .  

Geology abbreviations a re :  Ms - Stanley Shale; Mhs - Hot 

i t e  No. 

1" 
2" 

3" 
4" 
5" 
6 
7 
a* 
9 

10 
11 
1 2  
1 3  
14 
1 5  
16 
17 
18 
1 9  

20* 

21" 
22 
23 

24 
2 5* 
26 
27" 

and sloping areas. 

Vegetation Type 

Pine-Oak Hickory 
Pine-Oak Hickory 
Oak Hickory-Pine, Xeric 
Oak Hickory-Pine, Mesic 
Oak Hickory-Pine, Mesic 
Oak Hickory-Pine, Xeric 
Oak Hickory-Pine, Mesic 
Pine-Oak Hickory 
Mixed Forest 
Oak Hickory-Pine, Mesic 
Oak Hickory-Pine, Xeric 
Upland Hardwood 
Oak Hickory-Pine, Xeric 
Oak Hickory-Pine, Xeric 
Up1 and Hardwood 
Oak Hickory-Pine, Xeric 
Pine-Oak Hickory 
Oak Hickory-Pine, Mesic 
Oak Hickory-Pine, Mesic 
Up7 and Hardwood 
Oak Hickory-Pine, Mesic 
Mixed Forest 
Mixed Forest 
Mixed Forest 
Up1 and Hardwood 
Up1 and Hardwood 
P i  ne-0a k H i  c kory 

Geology 

Mda 
Mda 
Md a 
Mda 
S h p ,  Obf 
Mhs 
Mda 
Mda 
Mda 
Mhs 
Mda 
Mda 
Mhs 
Mda 
M hs 
Mda, SOmp 

Mda 
Mhs 
Obf 
Ms 
Mda 
Mda 
Mda 
Mda 
Mda 
Obf 
Mhs 

Expos u r e 
~ 

South 
West 
Northwest 
North 
North 
South 
North 
South 
Protected Ravine 
Northeast 
Southeast 
South 
South 
Sout hea st 
S o u t h ,  Flat  
Southeast 
South 
North 
North, Flat  
F1 a t  
S o u t h  
Protected Ravine 
Protected Ravine 
Protected Ravine 
Northwest, Flat  
F l a t  
South  
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Tab1 e X I  I .  (continued) 

jite N O .  - 
28* 

29* 

30 
31 

32 
33 
34 

Vegetation Type 
~~ 

Oak Hickory-Pine, Mesic 
Upland Hardwood 
P i  ne- Oak H i  c kory 
Oak Hickory-Pine, Mesic 
Pine-Oa k Hickory 
Oak Hickory-Pine, Mesic 
Oak Hickory-Pine, Mesic 

Geology 

Mda 

Mda 

0 b f  
Ob f 
Obf 

Obf 

Obf 

Exposure 

South 
Southeast 
South 
North, Flat  
S o u t h  
Nor th ,  Flat  
North,  Flat  
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Appendix 
Table I.  Results o f  s o i l  ana lys i s  f o r  s i tes  i n  the Upland Hardwoods Type. 

Four r e p l i c a t e  samples were t a k e n  a t  each s i t e  and ind ica t ed  as 
A, B,  C, and 0. Organic m a t t e r  i s  presented  a s  pe rcen t  and a l l  
other f a c t o r s  except pH and c o n d u c t i v i t y  a r e  shown a s  pounds per 
acre. Asterisk (*) i n d i c a t e s  obse rva t iona l  s i t e .  

Rep1 i c a t e s  

A 
B 
C 

D 

S i t e  No. 1 2  -- pH 

5.3 
5.1 
4.3 
4.8 

1 S i t e  No. 1 5  -- 

Ca 

1600 
1400 

400 
1000 

S i t e  No. 20*-- 

Na Mg Cond 

70 200 52 
70 160 55 
70 90 42 
80 140 48 

S i t e  No. 26 -- 

200 
100 
200 
600 

70 50 73 
70 30 48 
80 30 47 

100 70 63 

OM 

4 .O+ 
3.3 
2.1 
3.8 

100 
160 
130 

70 

P 

1 7  
11 
1 6  
22 

700 70 90 52 
1900 80 200 69 
800 70 100 88 
400 60 60 44 

K 

150 
110 
130 
100 

A 
B 
C 
D 

4.7 1 .9  
4.5 2 .3  
5.5 4.0+ 
4.0 2 . 8  

3.8 
4.6 
4.3 
4.5 

1 3  
14  
32 
51 

2 .8  
2:3 
3.1 
3 .9  

150 500 90 160 52 
120 300 100 90 58 
220 2900 90 480 106 

80 200 80 30 53 

3 
1 9  
1 5  
23 

90 
60 

90 
130 

1 D 4.4 

3.3 
4.0+ 
4.0+ 
3.2 

1 9  
1 8  
1 3  
11 - 
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Table 11. Resu l ts  o f  s o i l  ana lys i s  f o r  s i t e s  i n  t h e  Pine-Oak Hickory Type. 

Four r e p l i c a t e  samples were taken  a t  each s i t e  and i n d i c a t e d  as 
A,  B, C, and D. Organic m a t t e r  i s  presented as percent  and a l l  
o t h e r  f a c t o r s  except pH and c o n d u c t i v i t y  a r e  shown as pounds per 
acre. A s t e r i s k  (*) i n d i c a t e s  observa t iona l  s i t e .  

R e p l i c a t e s  

A 
B 
C 
D 

Si te  No. 2*-- 
pH - 

4.8 
5.9 
4.8 
4.7 

S i t e  No. 8 -- 

K 

S i t e  No. 17 -- 

Ca 

100 
70 

120 

90 

3.9 
3.6 

900 

1600 
1000 

800 

4.0+ 

120 
140 
140 

100 

90 

80 
80 
88 

A 
B 

C 
D 

29 
32 
11 

9 - 

4.1 4.0+ 9 50 500 90 90 50 

4.3 4.0+ 14 70 700 90 90 61 

4.1 4.0+ 17 50 200 80 40 50 

4.2 4.0+ 1 3  70 500 90 70 48 

70 
90 
70 
70 

70 
80 
70 
80 

4.0 
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I li 

esu l t s  of soil analysis fo r  s i tes  i n  the Oak Hickory-Pine Type, 
Xeric Subtype. Four r ep l i ca t e  samples were taken a t  each s i t e  and 
indicated a s  A ,  B ,  C ,  and D. 
cent and  a l l  other fac tors  except pH and conduct ivi ty  a r e  shown as  
pounds per acre.  Asterisk (*) ind ica tes  observational s i t e .  

Organic matter i s  presented a s  per- 

OM 

3.3 
3.3 
2.8 
3.9 

Site No. 11 -- 

P K Ca Na Mg Cond 

25 120 400 50 50 58 
29 90 300 70 30 45 
33 100 300 60 30 52 
30 80 1400 80 90 78 

I 
f S i t e  No. 13 -- 
! 
3 .  

A 
B 
C 
D 

I 

4.7 4.0+ 10 120 1000 70 110 60 
4.8 3.3 1 3  80 600 80 70 56 
5.1 3.9 17 120 1600 70 140 72 
4.4 3.8 12 110 600 60 60 56 

\ 

Replicates  I pH 

4.0+ 
4.0+ 
3.9 
2.5 

A 

* 

1 3  100 1400 70 130 73 
17 110 1300 80 100 60 
12  70 500 70 50 48 
17 80 500 70 50 36 

B 

3.3 28 60 
4.0+ 1 5  110 
4.0+ 40 130 
4.0+ 17  110 

C 

1400 50 120 73 
700 60 110 90 

1400 80 120 90 
600 80 80 66 

D 

16 - - -  
A 3.9 4.0+ 1 0  130 500 70 70 
B 4.0 3.7 12 80 200 90 30 
C 4.4 4.0+ 13  100 800 70 70 
D 4.1 4.0+ 15  80 700 80 70 

64 
48 
82 
61 

T D 4.5 

Si te  No. 14 -- 

S i t e  No. 

4.9 
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Rep1 i c a t e s  

A 
B 
C 

D 

pH 

4.4 

4.5 
4.4 

5.9 

100 
50 

100 

130 

30 0 

300 

500 

400 

300 
800 

1000 
500 

60 

80 
80 

60 

5.3 

6.8 
5.9 
4.9 

2.4 76 ~ 180 1500 
4.0+ 88 230 3700 

4.0+ 81 240 3100 
3.5 109 170 1200 . 

100 
90 

90 

70 

150 74 
230 106 
260 102 
140 56 

A 
B 

C 
D 

4.0-t 

4.0-t 

1.4 

3.4 

1 7  150 900 90 160 68 

16  150 1500 90 220 74 

9 110 600 70 160 48 

14 180 700 120 180 50 
> 

Append i x 
Table I V .  Resu l ts  o f  s o i l  ana lys i s  for  s i t e s  i n  t h e  Oak Hickory-Pine Type, 

Mesic Subtype. Four r e p l i c a t e  samples were taken a t  each s i t e  
and i n d i c a t e d  as A, R, C, and D. Organic mat te r  i s  presented as 
percent  and a l l  o ther  f a c t o r s  except  pH and c o n d u c t i v i t y  a re  shown 
as pounds per acre. A s t e r i s k  (*) i n d i c a t e s  observat ional  s i t e .  

S i t e  No.. 4*-- 7 
150 

K I Ca ;I_ 
2.8 1 6  

I 

90 

90 

70 

70 

400 

300 
300 

1600 

70 
70 

60 

70 

70 

60 

40 
60 

S i t e  No. 7 -- 

4.5 2.2 14  

- 
60 

60 

60 

70 - 
S i t e  No. 10 -- 

50 

100 
130 
70 

100 
100 
110 

130 

20 
9 

11 
15 

4.4 
4.9 
4.8 

4.3 

3.6 

3 - 8  
4.. o-t 

4.0+ 

. S i t e  No. 1 8  -- 

2 00 55 4.0 1 7  

90 
100 

70 

60 

4.3 
4.4 

4.0 
4.0 



' Appendix 
Table V .  Results o f  soil a n a l y s i s  f o r  s i t e s  i n  the  Mixed F o r e s t  Type. Four 

r e p l i c a t e  samples were taken a t  each s i t e  and i n d i c a t e d  a s  A ,  B y  C ,  
and D. Organic  ma t t e r  i s  p re sen ted  a s  pe rcen t  and a l l  o t h e r  f a c t o r s  
except pH and conduc t iv i ty  a r e  shown as  pounds per a c r e .  

Ca 

100 
1000 

200 
2300 

Site No. 9 -- 1 

Na Mg Cond 

60 30 41 
100 100 78 

70 40 56 
120 190 51 

S i . t e  No. 22 -- 

Repl icates pH OM P 

A 4.2 0.7 1 5  
B 4.8 3.7 1 0  . 

C 4.2 2.5 22 
D 5.5 4.0+ 1 6  

S i t e  No. 23 -- 

K 

50 
90 
90 

130 

. S i t e  No. 24 -- 

2500 
1000 
1300 
1000 

110 220 208 
90 130 80 
90 180 83 

80 150 62 

5.4 
5.0 
5.1 
4.8 

9000 

800 

800 

I000 

4.8 
4.7 
4.6 
5 .O 

90 120 66 
100 120 60 

90 160 66 
80 150 61 

':1 i, 
3 . 3  

A 
B 
C 
D 

- 
150 

90 
150 
120 - 

3.9 3.3 1 7  110 300 80 50 85 
3 . 7  4.0+ 1 8  90 300 100 50 82 

5.6 4.0+ 33 250 2700 90 390 106 
5.0 3.9 1 6  160 1200 80  180 68 

3.3 
3.3 1 6  120  
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fable VI .  Species present, density and basal area per acre ,  and importance 
value o f  trees and density per acre  o f  saplings i n  the h i g h  and 
low understories o f  the Upland Hardwood Type a t  Site 15. 

7 

SPECIES 

Quereus alba L. 

Quercus falcata M i  chx. var, 
f a1 cata 

Carya cordiformis (Wang . ) 
K. Koch 

Quereus vetutina Lam. 

pinus echinata Mill. 

Quereus rubra L. 

Q. Stellata Wang. var. 
s t e  1 lata 

Amelanchier arborea 
(Michx.f.) Fern 

Castanea pwniZa (L.) Mill 
(As he ) va r . ozmkensis 

Tucker 

Cornus f lorida L. 

Prunus serotina E h r h .  

Rhamnus caroliniana Walt. 

Sassafras a lb idm (Nutt . ) 
Nees 

TOTALS 

Dens i t y  

66.8 

116.9 

116.9 

100.2 

50.1 

33.4 

16.7 

- 

- 

- 
- 

- 
- 

501 .O 

Basal 
Area 

15.00 

13.34 

10.00 

5.00 

3.34 

5.00 

1.67 

1.67 

1.67 

- 

- 

- 
- 

56.69 

-45- 

Importance 
Value 

65.89 

64.27 

54.08 

41.92 

24.59 

24.19 

10.64 

7.30 

7.30 

- 

- 
- 
- 

Undei 
High 

66 

10 

83 

16 

70 

- 

16 

- 

- 

16 

16 

16 

249 

:ory 
Low 

16 

- 

16 

- 

16 

33 

- 

33 

- 

16 

- 

- 

16 

146 



Table VII. Species present  and percent cover  of 
Upland Hardwood Type a t  S i t e  15. 

f o r e s t  f l o o r  i n - t h e  

SPECIES 
/ 

I 
I 
~ Monarda russe l iam N u t t .  

tlacciniwn patlidum A i t .  

Vi t i s  aest ival is  Michx. 

Vacciniwn arborem Marsh. 

Ceanothus americanus L . 
Helianthus divaricatus L . 
Dios corea v i  1 losa L . 
Carya texana Buckl. 

Cornus florida L. 

Euphorbia corollata L. 

F a n i c w n  c o m t a t w n  Schul t. 

Sassafras a lb idm (Nu t t .  ) Nees 

Baptisia leucophaea Nut t .  var. leucophaea 

Desmodiwn n u d i f l o m  (L.) D.C. 

Quercus alba L. 

Solidago pet iolaris  A i  t. 

V i t i s  rotundifolia M i  chx. 

Aster patens A i t .  

Amelanchier arborea (Michx. f.) Fern 

Galim arkansanm Gray 

Quercus velutina Lam. 

Solidago hispida Muhl . 
Toxicodendron radicans ( L. ) Kuntze 

Bare Ground 



Table VIII. Species present,  density and basal area per acre,  and importance 
value of t r ee s  and density per acre  o f  saplings in  the high and 
low understories o f  the Upland Hardwoods Type a t  S i t e  26. 

SPECIES 
I 

guercus alba L.  

guercus faZcata Michx. va r ,  
faZcata 

pinus echinata Mil 1.  

Lipidconbar styrceif  Zua L. 

Cmya tomentosa (Poi r . ) 
N u t t .  

Nyssa sylvatica Marsh. var 
sy lvatica 

Quereus vetutina Lam. 

Acer rubrwn L. var. 
rubrum 

h n u s  serotina E h r h .  

Quereus rubra L. 

Cornus fZorida L. 

Hamamelis virginiana L . 
Rhododendron prinophy Z lwn 

(Small) Millais 

Vaccinim staminm L. 

TOTALS 

Density 

167.0 

16.7 

- 

16.7 

- 

16.7 

- 
- 

- 

1 

- 
- 
- 

- 

217.1 

Basal 
Area 

58.34 

10.00 

11.67 

3.34 

6.67 

1.67 

3.34 

1.67 

1.67 

1.67 

- 
- 

- 

- 

100.04 

Importance 
Val ue 

159.21 

33.70 

27.67 

19.04 

18.. 67 

13.37 

11.34 

5.67 

5.67 

5.67 

- 
- 
- 

- 

300.01 

Under 
High 

- 

- 

66 

16 

- 

- 

16 

33 

16 

- 

33 

- 

- 

180 

tory 
Low 

-1 6 

- 

10 

16 

33 

33 

16 

50 

- 

- 

- 

33 

+ 6  

+ 6  

2 39 
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SPECIES 
/ 

Rhododen&on prinophy Z Zwn (Sinal 1 ) M i  1 1 a i  s 

Vaccinum paZZidwn A i  t 

Vaccinim staminewn L.  

Quereus aZba L. 

Acer rubrum L. 

Nyssa syZvatica Marsh. var. syZvatica 

Snilax bona-mx L. 

Quereus faZcata Michx var. faZcata 
i 
i Quereus veZutina Lam. 
1 
I Toxicodendron radicans ( L . ) Kun tze  

AZxus s e m Z a t a  ( A i  t . ) Wi 11 d .  

Hamamelis virginiana L. 

Lonicera japonica Thu nb . 
ndrachne phylZanthoides (Nutt.) Muel. 

Carya tomentosa (Poi r.) N u t t .  

I l e x  opaca A i t .  

, Liquidambar styracifzua L. 

Pmthenocissus quinquefozia ( L. ) P1 anchon 

Pteridiwn aqui Zinwn ( L  . ) Kuhn. 

Sassafras aZbidwn ( N u t t .  ) Nees 

V i t i s  aestiva Zis Mi chx. 

Bare Ground 

-48- 

PERCENT COVER 

8.3 

5.5 

4 . 2  

4.1 

3.3 

3.3 

3.3 

2 . 5  

2 . 5  

2 .5  

1.7 

1.7 

1.7 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

58.3 
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Appendix 
Table X.  Species present,  density and basal area per acre ,  and importance 

value o f  t r ee s  and density per acre  o f  saplings i n  the high and 
low understories o f  the  Pine-Oak Hickory Type a t  S i t e  30. 

SPECIES 
- - -  

pinus echinutu Mill. 

~ ~ e r c u s  Stellata Wang. var. 
SteZlata 

a. rnarilandica Muench. 

Caqa texana Buck1 

Liquidambar s t y r a c i f h a  L.  

+mus serotfna E h r h .  

TOTALS 

Dens i t y  

350.7 

33.4 

16.7 

33.4 

- 
- 

434.2 

Basal 
Area 

76.7 

6.7 

6.7 

5.0 

- 
- 

95.1 

- <  

Importance 
Value 

198.9 

39.7 

35.9 

25.4 

299.9 

Under 
High 

134 

17 

17 

17 

185 

tory 
Low 



Appendi x 
Table XI. Species present and percent cover of fo re s t  f l oo r  i n  the 

Pine-Oak Hickory Type a t  S i t e  30. 

SPECIES 

Carya  t e x m  Buckl .  

Desmodiwn nudif Zorwn (L . ) D . C . 

DryopteAs marginalis (L . ) Gray 

V i t i s  rotwzdifoZia Michx. 

mereus steZZata Wang. van steziata 

V i t i s  aes t iva t i s  Mi chx. 

Euphorbia c o r o t k t a  L. 

Quereus marilandica Muench. 

Bare Ground 

PERCENT COVER 

11.7 

6.7 

6.7 

6.7 

3 . 3  

3 . 3  

1.7 

1.7 

58.2 

-51 - 



Appendix 
Table XII. Species present, density and basal area per acre ,  and importance 

value o f  t rees  and density per acre  of saplings i n  the high and 
low understories o f  the Pine-Oak Hickory Type a t  S i te .32 .  

I 
I TOTALS 

SPECIES 

t 
(pinus echinata Mi 11 . 

m y a  texana Buckl. 

ercus s te l la ta  Wang. va r .  
Ste 1 lata 

tomentosa (Poir.) 
N u t t .  

bereus veZutina Lam. 

ereus marilandica Muench. 

fZorida L. 

Density 

434.2 

33.4 

33.4 

- 

16.7 

- 

- 

517.7 

Basal 
Area 

~ ~~ 

56.7 

8.3 

5.0 

3.3 

1.67 

1.67 

- 

76.6 

Importance 
Value 

198.0 

37.3 

26.3 

17.6 

12.0 

8.8 

- 

300.0 

Undei 
High 

150 

17 

- 

50 

- 

- 

50 

267 
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Appendix 
Table XIII. Species present and percent cover o f  forest f loo r  i n  the 

Pine-Oak Hickory Type a t  Site 32. 

SPEC1 ES 

Carya texana Buck l .  

Antennaria plantaginifolia (L.) Hook 

Carya tomentosa (Poir)  N u t t .  

Cassia nicti tans L var. nictitans 

Desmodiutn Zaevigatum ( N u t  t . ) D . C . 
Pteridiwn aqui linwn ( L . ) KU hn . 

V i t i s  rotundifolia M i  chx. 

Aster patens A i t .  

mereus s te l la ta  Wang. var. s te l la ta  

Aster patudosus A i t .  

Ceanothus americanus L. 

Crataegus spathulata Michx 

Lespedeza repens (L - ) Bart - 
Quercus marilandica Muench. 

Bare Ground 

PERCENT COVER 

6.6 

5.0 

5 .O 

5.0 

5 .O' 

5.0  

5.0 

3.3 

3 . 3  

1.7 

1.7 

1.7 

1.7 

1.7 

41.6 

'? 
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Results o f  Vegetation Analysis 

Section C - Oak Hickory-Pine Type 
Subtype Xeric 

APPENDIX TABLES XIV - XXII 
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Appendix 
fable XIV. Species present, density and basal area per acre,  and importance 

value of t rees  and  density per acre  of s a p l i n g s  i n  the high and 
low understories of  the Oak Hickory-Pine Type Subtype Xeric a t  
S i t e  6. 

SPEC I ES 

Pinus echinata M i  11 . 
Carya tomentosa (Poi r . ) 

C. texana Buckl. 

Quercus alba L. 

Q. marilandica Muench. 

Q. steZZata Wanq. var . 

Nu tt 

s t e t  Zata 

Cornus fZorida L. 

Ulms alata Michx. 

AmeZanchier arborea 
(Michx. f . )  Fern 

Crataegus spathulata 
M i  chx. 

h u s  serotina E h r h .  

Vibwnwn prunifoZiwn 

TOTALS 

Dens i t y  

125.0 

112.5 

25.0 

25.0 

- 

25.0 

- 

- 
- 

- 

- 

- 

312.5 

Basal 
Area 

28.75 

12.50 

10.00 

6.25 

6.25 

2.50 

1.25 

1.25 

- 

- 

- 
- 

68.75 

Importance 
Value 

109.40 

71.42 

36.33 

30.88 

22.88 

18.52 

5.24 

5.24 

- 

299.90 

Undei 
High  

88 

75 

75 

13 

88 

13 

25 

13 

- 

- 

390 

tory 
Low 

25 

88 

63 

13 

75 

- 

13 

25 

25 

13 

25 

365 

-55- 



F 

Append! x 
Table X V .  Species present and percent cover of forest  f l o o r  i n  the Oak 

Hickory-Pine Type Subtype Xeric a t  S i te  6. 

SPECIES 
Andropogon virginicus L. 

Antennaria plantaginifolia (L.  ) Hook 

Helianthus divaricatus L. 

Vacciniwn staminewn L. 

Amelanchier arborea (Michx. f .  ) Fern 

Cornus f lorida L. 

Quereus mari landica Mue ne h 

C q a  glabra (Mi 11 ) Sweet 

Cunila origanoides ( L . ) Br 

Pinus echinata M i  11. 

Vaccinim pal l idwn A i  t . 
S A s t e r  p i b s u s  W i  11 d.  

Panicum lanuginoswn Ell. 

tt. 

Parthenocissus quinquefolia (L. ) P1 anchon 

Polystichwn acrostichoides (Mi chx. ) Schott. 

Quereus velutina Lam. 

l'ephrosia virginianu ( L. ) Pers . 
Toxicodendron radicans ( L . ) Kun t ze 

Carya tomentosa (Poi r. ) N u t t .  

Dioscorea v i l losa  L. 

Lespedeza repens (L.) Bart. 

Quereus alba L. 

3 Tradescantia ohiensis Raf . 

PERCENT COVER 

8.0 

6.5 

6.5 

6.0 

4.0 

3.3 

3.3 

2.6 

2.6 

2.6 

2.6 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.3 

1.3 

1.3 

1.3 

1.3 



Appendix 
Table XV.  (Continued) 

SPECIES 

Aster la t e r i f  Zoms ( L .  ) Bri tt . 
Aster paZtldosus A i t  

Baptisia Zeucophaea N u t  t . var. Zeucophaea 

Caqa cordiformis (Wang.) K. Koch. 

Carya texana Buckl. 

Ceanothus americanus L . 
3atagus sp. 

7oreopsis grandif Zom b g g .  

Cqhorbia corollata L .  

hlim obtuswn Bigel. 

Mgeron Strigosus Muhl . 
'anicm sphaeroearpon E l  1 . 
luercus f a  lcata M i  c hx . va r . f a  Zcata 

Quereus rubra L .  

'udbeckia hirta L .  

uet t ia  peduncuzata Torr. 

olidago hispida Muhl . 
olidago petiolaris A i t .  

i t i s  aestivatis Michx. 

i t i s  rotundifoZia Michx. 

3re Ground 

-57- 

PERCENT COVER 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

.7  

.7 

.7 

.7 

.7 

17.5 



pendi x 
ble XVII. Species present, density and basal area per acre ,  and importance 

value of trees and density per acre  o f  saplings i n  the h i g h  and 
low understories o f  the Oak Hickory-Pine Type Subtype Xeric a t  
Site  11. 

SPECIES 
e 

pinus echinata fli 11 . 

Carya tomentosa (Poi r. ) 

C. texana Buckl. 

N u t t .  

Quereus veZutina Lam. 

Q. mcZri Zandiea Muenc h . 

.Q. alba L. 

Qssa sylvatica Marsh. var 
sy Zvatica 

Quereus steZZata Wang. var 
s t e l  lata 

Cbmus fZorida L. 

Cratageus sp. 

TOTALS 

Density 

240 

60 

20 

20 

20 

40 

20 

0 

- 

- 

- 

420 

Basal 
Area 

56 

10 

6 

6 

4 

6 

2 

2 

- 

- 

- 

92 

Importance 
Value 

144.33 

40.93 

27.07 

27.07 

14.93 

26.56 

12.19 

7.43 

299.94 

40 

80 

40 

- 

20 

- 

- 

- 

60 

- 

20 

260 

tory 
Low 

- 

60 

20 

20 

20 

40 

- 

- 

- 

20 

- 

180 



pppendi x 
Table XVIII. Species present and percent cover o f  f o r e s t  f l oo r  i n  the 

Oak Hickory-Pine Type Subtype Xeric a t  S i t e  11. 

SPECIES 
c 

Fielianthus divCLZricatus L. 

vacciniwn pallidwn A i  t. 

Desmodiwn m m i l a n d i m m  ( L . ) D. C . 
Solidago hispida Muhl . 
Euphorbia corol la ta  L . 
ktonarda russelianu N u t t .  

V i t i s  aest ival is  Michx. . 

V i t i s  rotundifolia M i  chx. 

C q a  texana Backl. 

Quereus marilandica Muench 

Acer rubrum L. 

Aster patens A i t .  

Amelanchier mborea (Michx. f . )  Fern. 

Cunila origanoides (L.) Br i t t  

Panicum c o m t a t m  Schul t. 

Parthenocissus quinquefolia (L.  ) P1 anchon 

Passiflora lutea L. 

Pteridiwn aquilinwn ( L . )  Kuhn. 

Quereus alba L.  

Sedge sp. 

Bare Ground 

-59- 

PERCENT COVER 

13 

6 

4 

4 

3 

3 

3 

3 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

44 



qdi x 
2 X I X .  Species present, density and basal area per acre ,  and importance 

value o f  t rees  and density per  acre  o f  saplings i n  the h i g h  and 
low understories o f  the Oak Hickory-Pine Type Subtype Xeric a t  

------i 

Site 14. 

I 

L 
!us echinata Mill. 

?reus Stellata Wang.var. 
Stellata 

wcus alba L. 

falcata Michx. var. 
f aZcata 

Ve Zutina Lam. 

rya cordiformis (Wang 
K. Koch 

iereus rubra L. 

, marilandica Muench. 

zrya texana Buck1 

iospyros virginiana L . 

'hamnus caroliniana Wal t 

TOTALS 

Density 1 
66.8 

83.5 

50.1 

16.7 

33.4 

83.5 

50.1 

- 

33.4 

- 

- 

417.5 

Basal 1 
Area 

18.34 

10 

10 

10 

6.67 

1.67 

1.67 

3.34 

1.67 

- 

- 

63.36 

Importance! 
Value 

64.20 

51.20 

39.34 

35.20 

33.92 

26.49 

18.49 

16.81 

14.49 

- 

- 

300.14 

Under! 
High  

- 

33 

33 

33 

50 

83' 

16 

16 

16 

- 

16 

296 



Appendi x 
Table X X .  Species present and percent cover o f  f o r e s t  

Oak Hickory-Pine Type Subtype Xeric a t  S i t e  

Sassafras a lb idm 

Solidago hispida Muhl.  . 
Duchesnea indica 

Tephrosia virginiana ( L  . ) Pers . 
Vitis aestivalis Michx. 

Lespedeza procwnbens M i  chx . 
Quereus velutinu Lam 

Solidago caesia L.  

V i t i s  rotundifolia Mi chx. 

Gatium ar3cLazsanm Gray 

Aster patens Ait. 

Carya cordifomis (Wang) K. Koch 

Desmodim nudif loram 

( N u t t  . ) Nees 

( Andr . ) Foc ke 

( L . ) D . C . 
~ Quereus StelZata Wang var.stelZata 

f loo r  i n  the 
14. 

SPECIES 
c 

He lianthus divaricatus L . 
Dioscorea vil losa L. 

Monarda russelianu N u t t .  

Antenn&a plantaginifolia ( L .  ) Hook 

Prmnus serotina E h r h .  

Smilax bona-nox L.  

Vacciniwn staminam L .  

Baptisia leucophaea N u t t .  var  . Zeucophaea 

4 
-61- 



Appendix 
T a b l e  XX. (Continued)  

SPECIES 

Cornus f loridu L. 

Magnolia tr ipetala L. 

p’Panicwn d i c h o t o m  L. 

Parthenocissus quiquefo l ia  (L. ) P1 anchon 

Scute 2 laria e 1 Ziptica 

Vicia sativa L. 

Mu h l  . 

Bare Ground 

.- PERCENT COVER 

.8 

.8 

.8 

.8 

.8 

.8 

17.5 

-62- 



Appendix 
Table XXI. Species present, density and basal area per acre,  and importance 

value o f  trees and density per acre o f  saplings i n  the h i g h  and 
low understories of the Oak Hickory-Pine Type Subtype Xeric a t  
S i t e  16. 

SPECIES 

Pinus echinata M i  11 . 

Quereus maY.iZandica 
Muench. 

&. SteZZata Wang. var. 
s t e  Z Zata 

Carya cordi fomis  (Wang. 
K. Koch 

Quereus veZutinu Lam 

Nyssa s y  Zvatica Marsh . 
var . s y  Zvatica 

U h s  alata Michx. 

C a q a  tomentosa (Poi r . ) 
N u t t .  

P m u s  serotina E h r h .  

TOTALS 

Density 

217.1 

83.5 

83.5 

83.5 

16.7 

16.7 . 

. 16.7 

- 

- 

517.7 

Basal 
Area 

25.00 

15.00 

16.67 

8 .34 ,  

1.670 

- 

- 

- 

- 

66.68 

- 
Importance 

Value 

106.70 

65.90 

63.86 

46.82 

10.28 

3.23 

3.23 

- 

- 

300.02 

Undc 
High 

200 

21 7 

50 

50 

17 

17 

17 

17 

17 

585 

l tory 
Low 

67 

17 

- 

17 

- 

- 

- 

1 7  

33 

151 



I 

Appendix 
Table X X I I .  Species present  and percent  cover o f  f o r e s t  f l o o r  i n  the  

Oak Hickory-Pine Type Subtype Xer ic  a t  S i t e  16. 

SPECIES - 

Quereus m a r i  Zandica Muench 

Tephrosia virginiana (L. ) Pers . 

V i t i s  aestivalis M i  chx. 

Euphorbia cor o Z lata L . 

Quereus SteZZata Wang. var. steZZata 

A n t e n h a  pZantaginifoZia (L.) Hook ' 

Carya texana Buckl. 

Ceanothus americanus L . 

P a n i m  boscii Poi r .  

Vacciniwn staminem L . 

Lespedeza repens (L. ) Bar t .  

L i a s t r i s  sqwrrrosa ( L . )  Michx. 

Pinus echinata M i l l  

ScuteZZaria eZZiptica Muhl. 

Bare Ground 

-64- 

PERCENT COVER 

5.7 

5.7 

5.7 

4.3 

4.3 

2.9 

2.9 

2.9 

2.9 

2.9 

1.4 

1.4 

1.4 

1.4 

1.4 

47.2 
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pendi x 
ble XXIII. Species present, density and basal area per acre ,  and importance 

value o f  t rees  and density per acre o f  saplings i n  the high and 
low understories o f  the Oak Hickory-Pine Type Subtype Mesic a t  

I S i t e  7. 

SPECIES 

pinus echinata Mil 1.  

&ereus atba L .  

4. veZutinu Lam. 

&. mcbra L. 

C q a  texana Buckl. 

Y a p Z i a  tr ipetata L. 

&ereus m a r i  Zandica 
Muench. 

Tarya tomentosa (Poi r . ) 
N u t t  . 

h e  Zanchier arborea 
(Michx. f.) Fern. 

:ornus f tor ida  L. 

Tarya cordiformis (Wang.) 
K. Koch 

Cratuegus s p .  

Pnmus serotina E h r h .  

&ereus SteZZata Wang. var  
S t e t  lata 

U Z m  aZata Michx. 

T/iburnwn prun i fo t im  L .  

TOTALS 

Dens i t y  Basal 
Area 

35.0 

25.0 

5.0 

5.0 

2.5 

5.0 

2.5 

- 

- 

- 

- 

- 

- 

- 

- 
- 

80.0 

Importance 
Value 

128.31 

78.97 

30.11 

19.59 

15.06 

12.92 

9.80 

5.26 

- 
300.02 

Under 
High 

125 

125 

25 

50 

25 

25 

50 

25 

50 

50 

- 

- 

25 

25 

- 
- 

600 

.ory 
Low 

- 

100 

50 

25 

- 

- 

- 

25 

50 

25 

- 
- 

50 

25 

25 

375 



1 Appendix 
Table XXIV. Species present and percent cover o f  fores t  f l o o r  i n  the 

Oak Hickory-Pine Type Subtype Mesic a t  Site 7. 

Vaccinim pa2 tidwn A i  t . 
Euphorbia coroZlata L. 

Dioscorea v i  Zlosa L . 
PterYidim aqui l inm (L. ) Kuhn . 
Aster patens A i t .  

Cornus f lorida L. 

HeZianthus divaricatus L. 

Parthenocissus quinquefo Zia ( L. ) P1 anchon 

V i t i s  rotundifo Zia M i  chx. 

Amelanehier arborea (Mi chx. f . ) Fern. 

Monarda msseZiana N u t t .  

Panicum sphaerocarpoa Ell.  

Quereus alba L. 

Antennuria pZantaginifoZia (L.) Hook 

I Crataegus spathuZata Mi chx . 
Pinus echinata Mil 1 .  

Solidago hispi& Muhl . 
Toxicodendron radicans ( L . ) Kuntze 

Amianthiwn muscaetoxkun 

Desmodium n u d i f Z o m  

Prunus serotina E h r h .  

V i t i s  aestivaZis Michx. 

Bare Ground 

(Wal t. ) Gray 

( L . ) D . C . 

PERCENT COVER 

15.0 

8.7 

7.5 

6.2 

6.2 

3.7 

3.7 

3.7 

3.7 

3.7 

2.5 

2.5 

2.5 

2.5 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

16.2 

t7. 



liEdk. Species present,  density and basal area per acre,  and importance 
value o f  trees and density per acre of saplings i n  the h i g h  and 
low understories o f  the Oak Hickory-Pine Type Subtype Mesic a t  
Site 10. 

SPECIES 
c 

%nus echinata Mil 1.  

percus alba L. 

krya tomentosa (Poi r . ) 
N u t t .  

berms  falcata Michx. var, 
faZcata 

'arya texma Buck1 . 
gssa syZvatica Marsh. var. 

sy lvatica 

'ornus flo-rida L. 

!uercus velutina Lam. 

.eer mcbrwn L. var. 
rubm 

&ereus Stel lata Wang. var 
s te l la ta  

~Zms  alata Michx. 

TOTALS 

Dens i t y  

367.4 

66.8 

33.4 

33.4 

16.7 

33.4 

- 

. -  

16.7 

16.7 

- 

584.5 

Basal 
Area 

60.00 

13.34 

5.00 

5.CO 

1.67 

6.67 

1.67 

1.67 

- 

- 

- 
~~ 

95.02 

-68- 

Importance 
Value 

154.6 

49.2 

25.2 

15.7 

9.4 

27.1 

6.5 

6.5 

2.9 

2.9 

- 

300.00 

Understory 
High 

50 

50 

33 

33 

17 

17 

33 

17 

117 

- 

- 

367 

Low 

33 

17 

50 

- 

- 

17 

83 

- 

1 7  

- 

17 

234 



ppendi x 
able XXVI. Species present and percent cover o f  fores t  f l oo r  i n  the Oak 

Hickory-Pine Type Subtype Mesic a t  S i t e  10. 

- SPECIES 

V i t i s  rotundifolia Michx. 

Vaccinizun staminem L. 

Euphorbia cor0 2 Zata L . 
Cornus f lor ida  L. 

Quereus aZba L.  

Viburnwn rufiduZum Raf. 

Nyssa syZvatiea Marsh var.. syZvatica 

P a n i m  diehotonnun L. 

Pteridiwn aquilinum ( L . )  Kuhn 

SmiZax bona-nox L. 

Desmodiwn Zaevigatwn ( N u t t . )  D.C. 

HeZianthus divaricatus L . 
p/lonarda stipitatogZanduZosa Waterfall 

Quercus veZutina Lam. 

Cunila origanoides (L.) Britt. 

Acer negundo L. 

C q . a  cordiformis (Wang.) K. Koch 

Carya tomentosa (Poir . )  N u t t .  

OmZis violaeea L. var. vioZacea 

Panicum boseii  Poir. 

Juniperus virginiana L. 

Quercus faZcata Michx. var. falcata 

Sanicu Ia canadensis L . 
Bare Ground 

C Q .  

PERCENT COVER 

10.8 

6.7 

4.2 

3.3 

3.3 

3.3 

2.5 

2.5 

2.5 

2.5 

1.7 

1 . 7  

1.7 

1.7 

1.6 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

0 .U 

42.5 



lppendi x 
able XXVII. Species present, density and basal area per acre ,  and importance 

value o f  t rees  and density per acre  of saplings in the h i g h  and 
low understories of  the Oak Hickory-Pine Type Subtype Mesic a t  
S i t e  19. 

c 

SPEC I ES 

pinus echinata Mill. 

Quereus alba L. 

Nyssa sylvatica Marsh 
v a r  . s y  Zvatica 

Acer mcbrmm L. var. 
rubrum 

Quereus s te l la ta  Wang. 
v a r  . s t e  ZZata 

Cmya tomentosa (Poi r .  1 
N u t t .  

Quercus mariZa-zdica 
Muench. 

Liquidambar styraci f  lua 
L. 

Comus f loridu L. 

Quercus velutina Lam. 

Carya cordifomis (Wang.) 
K. Koch 

Prunus serotina E h r h .  

TOTALS 

Dens i ty 

217.1 

100.2 

16.2 

16.7 

16.7 

33.4 

- 

1 

1 

- 

- 

400.8 

Basal 
Area 

51.67 

18.34 

11.67 

10.00 

5.00 

8.34 

1.67 

1.67 

1.67 

1.67 

- 

- 

111.70 

-70- 

Importance 
Value 

126.6 

58.79 

27.65 

21.82 

17.35 

16.17 

14.19 

5.85 

5.85 

5.85 

- 

300.12 

Understory 
High 

167 

17 

17 

33 

- 

a3 

- 

- 

33 

1 7  

17 

17 

40 1 

Low 

17 

- 
67 

17 

- 

17 

- 

33 

17 

33 

- 

- 

21 8 



Appendix 
Table XXVIII. Species present and percent  cover o f  f o r e s t  f l o o r  i n  the 

Oak Hickory-Pine Type Subtype Mesic a t  S i t e  19. 

SPECIES . 

Vacciniwn arborewn Marsh. 

Carya cordiformis (Wang.) K. Koch 

Pter id im aquiZinwn (L.) Kuhn 

Solidago nemoraZis A i  t. 

Quereus aZba L. 

CuniZa origanoides ( L. ) B r i t t .  

flyssa sy tvatica Marsh. var.  sytvatica 

Helianthus divaricatus L . 
Quereus faZcata M i  chx. var. falcata 

Acer rubrum L. 

Antermaria p Zantaginifo l i a  

Lespedeza repens (L.) Bart .  

V i t i s  rotundifoZia Michx. 

Quereus veZutina Lam. 

comus fZorida L. 

Liquidambar styracif iua L. 

Bunus serotina Ehrh. 

( L ) Hook 

Bare Ground 

PERCENT COVER 

27.3 

14.4 

10.0 

5.7 

4.2 

3.6 

3.6 

2.8 

2.8 

1.8 

1.8 

1.8 

1.8 

1.5 

.9 

.9 

.9 

29.1 

-71 - 



Append i x 
Table XXIX. Species present, density and basal area per acre ,  and importance 

value of trees and density per ac re  of saplings i n  the h i g h  and 
low understories o f  the Oak Hickory-Pine Type Subtype Mesic a t  
S i t e  31. 

SPECIES 

Pinus echinata Mi 11 . 

Quereus alba.  L. 

Q. veZutina Lam. 

Carya tomentosa (Poi r . ) 
N u t t .  

Quereus faZeata Michx. 
var. faleata 

!lyssa sylvatica Marsh . 
var. sy Zvatica 

Quereus SteZZata Wang. 
var,  s t e l  lata 

Acer rubrum L. var. 
z-dm.un 

C o r n s  fZorida L. 

TOTALS 

Dens i t y  

317.3 

100.2 

50.1 

50.1 

16.7 

- 

- 

33.4 

16.7 

584.5 

Basal 
Area 

43.34 

13.34 

6.67 

1.67 

3.34 

1.67 

1.67 

- 

- 

71.7 

-72- 

Import a nce 
Val ue 

146.33 

62.15 

38.92 

16.17 

12.79 

7.6 

7.6 

5.72 

2.86 

300.14 

c 

Under 
High 

116 



\ppendi x 
rable X X X .  Species present and  percent cover of f o r e s t  f loor  in the Oak 

Hickory-Pine Type Subtype Mesic a t  S i t e  31. 

SPECIES 

Vitis rotundifolia M i  chx. 

@ereus alba L. 

knilaz: bona-rzox L. 

Carya tomentosa (Poi r-) N u t t .  

Cornus fZorida L. 

Pinus echinuta Mill . 

Toxicodendron radicans ( L  . ) Kuntze 

Acer r m b m  L. 

Paninun dichotomum L. 

Polystichwn acrostichoides (Mi chx. ) Schott. 

Cunila origanoides ( L. ) Bri tt . 

Quereus velutinu Lam. 

qemonia  gigantea 

Bare Ground 

(Wal t. ) Trel 
3 

PERCENT COVER 

13.3 

10.0 

6.7 

5.0 

5.0 

5.0 

5.0 

3.3 

3.3 

3.3 

1.7 

1.7 

1.7 

35. 

-73- 



bppend i x 
‘@le X X X I .  Species present, density and basal area per acre ,  and importance 

value o f  trees and density per acre  o f  saplings in  the  high and 
low understories o f  the Oak-Hickory-Pine Type Subtype Mesic a t  

I Basal 
Area 

S i t e  33. 

Density 

617.9 

SPEC I ES 

>inus echinata Mi 11. 

7arya tomentosa (Poi r . ) 
N u t t .  

b e r m s  aZba L. 

1. falcata Michx var. 
fa Zcata 

9. StelZata Wang. var. 
stel  Zata 

q .  VeZutim Lam. 

Corya texana Buck l .  

Liquidambar styracif  lua L 

TOTALS 

133.6 

66.8 

50.1 

50.1 

- 
1 

16.7 

16.7 

16.7 

21.66 

13.30 

5.00 

5.00 

9.68 

3.24 

- 

88.35 

- 
Importance 

Value 

111.63 

65.86 

39.76 

39.76 

20.19 

13.26 

4.76 

4.76 

300.4 

Under 
High 

150 

83 

67 

- 

- 

- 

- 

33 

333 

Lory 
Low 

-74- 



Species present and percent cover of fo re s t  f l oo r  i n  the 
Oak Hickory-Pine Type Subtype Mesic a t  S i t e  33. 

pmicwn d i e h o t o m  L. 

pinus echinata Mill- 

Quereus aZba L. 

SoZidago nemoraZis A i  t. 

Monarda russe Ziana 

V i t i s  rotundifoZia 

rarya gZabra (Mi 11 

N u t t .  

Michx. 

Sweet 

?un.iZa origmoides (L.) Britt. 

Pesmodiwn Zaevigatwn ( N u t t . )  D.C.  

Lespedeza repens (L. ) Bart .  

Vyssa s y  Zvatica Marsh. var. 

Eodia teres Wal t. 

sy Zvatica 

Ye Zianthus divaricatus L . 

Passif lora incarnata L . 

X ~ U S  fZage Z Zaris W i  1 1 d . 

Veronia gigmztea 
Bare Ground 

(Wa 1 t . ) TreL 

PERCENT COVER 

15.0 

15.0 

8 . 3  

6.6 

5.0 

5.0 

3 . 3  

3 . 3  

3 . 3  

3 . 3  

3 . 3  

1.7 

1 .7  

1.7 

1 . 7  

1 . 7  

26.7 

-75- 



Appendix 
Table XXXIII. Species present, density and basal area per acre ,  and importance 

value of trees and density per acre  of saplings i n  the h igh  and 
low understories of  the Oak Hickory-Pine Type Subtype Mesic a t  
Site 34. 

-- 
SPECIES 

- 

mereus alba L. 

Pinus echinata M i  11 . 

& e r a s  falcata M i  chx.  
var. falcata 

C a r y a  tomentosa (Poi r . ) 
N u t t .  

& e r a s  s t e l la ta  Wang. var: 
s t e l  lata 

Nyssa sy luatiea Marsh. vat? 
sy luatica 

Cornus fZorida L. 

Liquidambar s tyraci f lua L . 

1 TOTALS 

Density 

233.8 

167 

133.6 

33.4 

- 

50.1 

- 

- 

617.9 

Basal 
Area 

~ ~~~ 

28.34 

21.67 

21.67 

11.67 
a 

5.00 
. .  

- 

- 

- 

88.35 

Import an ce 
Value 

92.98 

74.62 

65.44 

41.69 

17.20 

8.11 

300.40 

Under 
High 

50 

50 

17 

33 

33 

17 

17 

33 

250 

:ory 
Low 

-76- 



Appendix 
Table X X X I V .  Species present and percent cover of fo re s t  f l o o r  in the 

Oak Hickory-Pine Type Subtype Mesic a t  S i t e  34. 

SPECIES 

Panicwn dichotomwn L. 

Cornus fZorida L. 

Desrnodiwn Zaevigatwn ( N u t t  . ) D. C .  

CaZZicarpa americana L. 

Monarda stipitatogZanduZosa Waterfall 

P a n i m .  c o m t a t m  Schul t. 

Querms aZba L. 

So Zidago nemora Zis Ai t . 
Vitis rotundifoZia Michx. 

:assia nicti tans 1. var . nicti tars 

5espedeza repens ( L . ) Bart . 

Jyssa sy Zvatica Marsh var. syZvatica 

'inus echinata Mill. 

:arya tomentosa (Poi r. ) N u t t .  

krmnia gigantea (Mal t - 1 Trel 

a re  Ground 

PERCENT COVER 

13.3 

10.0 

6.7 

5 .O 

5.0 

5.0 

5 .O 

5.0 

5.0 

3.3 

3.3 

3.3 

3.3 

1.7 

1.7 

23.4 

77 
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I 
1 Appendix 
'Table XXXV.  Species present ,  density and basal area per acre ,  and importance 

value o f  t r ee s  and density per ac re  of saplings i n  the  h i g h  and 
low understories o f  the Mixed Forest  Type a t  Site 9. 

SPECIES :r 
Z a x  bona-nox 1. 
icodendron radicans ( L. ) Kuntze 
iniwn arborewn Marsh. 
iwn filix-femina (L) Roth. var. aspZenoides 

(Michx.) Farn. 
ar  styracif lua L. 

Quercus aZba L. 

Cornus fZorida L. 

Panicwn Boscii Poir. 
Panicum comutatwn Schult. 
Acer r u b m  L. 

urpurea (L.) T .  & G. 

lnus serruZata ( A i  t. ) W i 1 1 d . 

aptis ia  Zeucophaea Nutt. var. leucophaea 
hicarpa bracteata ( L . )  Fern. var. braeteata 

Cassia nicti tans L. var. nicti tans 
Dioscorea vilZosa L. 
E Z y m s  virginicus L.  
MitcheZZa repens L. 
Ostrya virginiana ( M i  1 1 . ) K. Koch 
Panicum Zanuginoswn E l  1 . 
Pinus echinata Mi 11 . 
Rubus fZageZZaris Willd.  

t ica chamaedryoides Pursh. 

PERCENT COVER 

6.6 
6.6 
6.6 
5.0 

5 . 0  
5 . 0  
3 . 3  
3 . 3  
3 .3  
3 . 3  
1.7 
1.7 
1.7 
1.7 

. 1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

24.8 



l , 
? 
j Appendix 
: Table X X X V I .  Species present and percent cover of fo re s t  f loor  i n  the 

Mixed Forest Type a t '  S i t e  9. 

SPECIES 

Liquidambar styraei f lua L. 

Caxpinus car0 2 iniana Wa 1 t , 

Quereus aZba L.  

Pinus echinata M i  11 

Nyssa sylvatica Marsh. vay: 
s y  lvatica 

Acer rubrum L. var. 
r u b m  

Fagus grandifozia Ehrh . .  

Fr&nus omericana L. 

Alnus sermlata ( A i  t . ) 
Willd. 

Pmcnus serotina Ehrh .  

Berechemia scandens ( H i  1 1 
K. Koch 

Salix caroZiniana Michx. 

TOTALS 

Dens i t y  

200 

75 

100 

25 

50 

- 
- 

- 

- 

- 

- 

- 

450 

Basal 
Area 

10.0 

20.0 

5.0 

12.5 

5.0 

10.0 

5.0 

5.0 

2.5 

2.5 

- 

- 

- 

77.5 

Importance 
Val ue 

73.13 

58.26 

39.21 

32.22 

28.10 

18.18 

16.98 

15.98 

8.50 

8.50 

- 

- 
- 

300.06 

Under 
High 

200 

:ory 
Low 

- 

- 

- 

25 

- 

- 

- 
- 

175 

- 

50 

100 

25 

375 

-80- 



ppendi x 
[able  XXXVII. Species present, density and basal area per acre ,  and importance 

value of t r e e s  and density per ac re  o f  saplings i n  the  h i g h  and 
IOK understories o f  the Mixed Forest  Type a t  S i t e  22. 

.ory 
Low - 

r Basal 
Area SPECIES Density 

Under 
High  

Pinus echinata Mill. 

inus carolin-iana Walt. 

s grand i fo l k  E h r h .  

antanus occ idmta l i s  L. . 

cer m b m  L. var. mcbrwn 

ereus mbra L. 

s ameYicana L. 

Prunus sarotina E h r h .  

lnus serralata (Ai t . ) 

simina t f i loba  (L.) Dun; 

echtites hieraci i fot ia  

UzmUs alata Michx. 

gnolia acwninata L. 

33.4 

33.4 

1 6 . 7 .  

33.4 

16.7 

16.7 

150.3 

36.67 1 
28.30 

11.67 

5.00 

5.67 

5.67 

5 .OO 

3.34 

3.34 

5.00 

3.34 

1.67 

1.67 

- 

- 
- 

- 

- 
- 

120.01 

Importance 
Value 

70.03 

63.02 

32.26 

29.33 

28.09 

22.37 

12.74 

8.49 

8.49 

7.03 

5.64 

4.25 

42.0 

- 

- 
- 

- 

- 
- 

300.19 

- 
67 

50 

- 
- 

67 

- 
- 

17 

17 

17 

17 

- 

17 

- 
- 

67 

17 

17 

453 168 I 
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Appendix 
T a b l e  X X X V I I I .  Spec ie s  p re sen t  and percent cove r  of  f o r e s t  f l o o r  i n  the 

Mixed Fores t  Type a t  S i t e  22. 

SPECIES 
Lonicera japonica Thunb .  

Tephrosia virginiana (L  . ) Pers 

Brachyelytmun erectwn (Schreb) Beauv. 

Asimina tri loba (L.) Dunal 

Cornus fZorida L .  

Ostrya virginiana (Mill)  K. Koch 

B e r c h h a  scande;zs (Hil l )  K. Koch 

Carex s p .  

Hamamelis virginiana L. 

Quereus rubra L. 

Acer rubrwn L .  

Amphieorpa bracteata ( L . ) Fern. v a r  . bracteata 

Carya tomentosa ( P o i r . )  N u t t .  

Cocculus carolinus ( L . ) D . C . 
a r a t a e g u s  pruinosa (Wend1 . )  K. Koch 

Passiflora lutea L. 

PoZystichm acrostichoides (Michx. ) S c h o t t  

Potentil la recta L.  

Smilax glauca Walt. 

SoZidago nemoralis A i  t. 

Bare Ground 

PERCENT COVER 

19.1 

6.6 

5.0 

3.3  

2.5 

2.5 

1.7 

1.7 

1 . 7  

1.7 

1.7 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

47.0 

-82- 



Appendix 
Table X X X I X .  Species present, density and basal area per acre ,  and importance 

value of t rees  and density per ac re  o f  saplings i n  the h i g h  and 
low understories o f  the Mixed Forest Type a t  S i t e  23. 

~ ~ 

SPECIES 
~ 

I Carpinus car0 Ziniana Wal t 

: Liquidambar s tyraci f  Zua L. 

Pinus echinata M i  1 I. 

Quercus aZba L. 

Fagus grandifolia E h r h .  

tPZantanus occidenta Zis L . 
! 
Uhus americana L. 

Prunus serotina E h r h  . 

! 

Cornus fZorida L. 

Carya cordi fomis  (Wang . ) 
K .  Koch 

Fraxinus ameficana L.  

b e r m s  faZeata Michx. var. 
f a  Zcata 

UZms cmassifoZia Nutt .  

Acer m b m  L. var.  mrbrwn 

Cmya ovata (Mil 1 .)  K. Koch 

Carya tomentosa (Poi E) 
Nutt .  

Erechtites hieraci i fo  Zia 
( L . )  Raf. ex D.C. var. 
hierac i i fo  Zia 

bereus  SteZZata Wang. var. 
Ste Z Zata 

L i p s  tm s inense Lour . 
FCataZpa speciosa Warder 

TOTALS 

Density 

83.5 

66.8 

50.1 

33.4 

16.7 

16.7 

- 

16.7 

33.4 

- 

- 
- 

16.7 

- 
- 
- 

- 

- 

- 
16.7 

350.7 

Bas a1 
Area 

21.7 

16.7 

15.0 

5.0 

3 . 4  

3 .4  

5.0 

1.7 

- 
1.7 

1.7 

1.7 

- 
- 
- 

- 

- 

- 
L 

77.0 

~~ ~ 

Importance 
Val ue 

70.51 

59.25 

55.99 

19.72 

16.58 

16.58 

13 .9  

10.67 

9.56 

5.91 

5.91 

5.91 

4.76 

- 
- 
- 

- 

- 
4.76 

200.97 

Under 
High 

267 

50 

- 
17 

33 

- 
- 
- 
50 

33 

- 
- 

- 

17 

33 

- 

1 7  

1 7  

- 

tory 
Low 



T a b l e  XL. (Continued) 

Bare Ground 

SPECIES 

Parthenocissus quinquefoZia (L .  ) P1 a n c h o n  

zhryrna Zeptostachya L. 
Podophy Zlum peZtatwn L. 

PoZystfchwn acrostiehoides ( M i  chx) Schott  

SimZax bona-nox L. 

Toxicodendron radicans ( L . ) Kun t z e  

U2ms wnericanu L. 

. PERCENT COVER 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

39.2 
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